SUMMARY The presence of gall stones diagnosed by ultrasonography in a cross sectional study was analysed in relation to relative weight, weight change since age 25, slimming treatment, physical activity, smoking, consumption of coffee, and diabetes mellitus. The random sample comprised 4581 men and women of Danish origin, aged 30, 40, 50, and 60 years, of whom 3608 (79%) attended the investigation. In women high body mass index, history of slimming treatment, and weight gain since the age of 25 of more than 5 body mass index units were each significantly associated with gall stones (p<005), while only body mass index was significant (p<005) in a multivariate analysis. In men history of slimming treatment was significantly associated (p<005) with gall stones in univariate and in multivariate analyses, where smoking also became significantly associated (p<0.05). No significant association was detected between gall stones and the other variables.
produce conflicting results.28" This maybe because most studies include only those gall stones which are clinically diagnosed.
In this study, the prevalence of gall stone disease in a random sample of a Danish population was ascertained by ultrasonography.' For men and women estimates were made of possible associations between gall stone disease and relative weight, weight history, physical activity, smoking, consumption of coffee, and diabetes mellitus. having gall stones was significantly higher in women with increase in body mass index since age 25 exceeding 5 units than in the rest of women. No trend was seen among men.
Methods

PHYSICAL AC I IVITY
The level of physical activity (Table 5) showed no association with gall stone disease in women, but a non-significant trend towards higher prevalence in men with low activity. those, who had either increased or reduced their weight as compared with subjects with stable weight. Gall stone prevalence was 9.6% among men who had reduced their weight more than 3 units of body mass index and 8.5% among those who had increased it by more than 5 units of body mass index. In women the corresponding figures were 118% and 26-5% respectively. This last prevalence was significantly higher than gall stone prevalence among women who had not increased their weight by 5 units (M-H test= 10-23, df= 1, p<0-005, OR-1P89 (1.28-2 78)). When highest body mass index ever was taken into account, the relationship ceased to be significant (log coeff=0-2588, SE=0-2350, OR= 1.30, p=0.2708).
In both sexes, those who had been on a slimming treatment, had significantly higher prevalence of gall stone disease compared with those who had not (Table 3) .
Among participants with gall stone disease the proportion aware of having gall stones was significantly higher in obese than in non-obese women. The same trend, but not significant, was observed among men (Table 4) . Likewise, the proportion aware of SMOKING AND COFFEE CONSUMPIION Smoking showed a non-significant positive association with the presence of gall stone disease in both group.bmj.com on July 7, 2017 -Published by http://gut.bmj.com/ Downloaded from following variables, which in this study had previously been shown to be associated with gall stone disease, were also included: age9 and familial occurrence of clinically diagnosed gall stones'`in both sexes; school education, cohabitation, and number of years resident in the Municipality of Copenhagen, for men; '9 pregnancies, age at menarche, and use of oral contraceptives, for women.'" Variables with a p-value of more than 0-30 in the logistic regression analysis were omitted from the model (Table 7) . Among men, smoking became and reducing treatment remained, significantly related to gall stone disease, whereas body mass index, weight change since the age of 25, lack of physical activity, consumption of coffee, and diabetes mellitus did not become significantly associated with gall stone disease. Among women body mass index remained significantly related to gall stone disease, whereas slimming treatments lost their association with gall stones. Weight change since the age of 25, lack of physical activity, consumption of coffee, smoking, and diabetes mellitus did not become significantly associated with gall stone disease ( Table 7) .
Of the variables earlier shown to be associated with gall stones,9 1' " the relationship regarding the age at menarche changed substantially. After body mass index was included, the significant negative association with gall stone disease" became insignificant (log coeff=-0 0678, SE=0-0525, OR=0 In the present study there was a positive association between gall stone disease and body mass index among women. This confirms results from several studies comprising clinically diagnosed gall stones. -7 These may be in danger of overestimating the positive association, however, because of diagnostic suspicion bias."9 Population studies estimating the total prevalence of gall stone disease disagree on the subject. Some" '2 find an association between obesity and gall stone disease, whereas others'`do not. The lack of any significant association between body mass index and gall stone disease among men in this study, can only be compared with the few studies on clinically diagnosed gall stones, some showing an association with obesity,26 whereas others do not. ' One explanation for this sex difference could be that body mass index may not be as good an indicator of obesity in men as in women, an issue which has not been closely investigated.'' The index could be the same in a subject who is fat and a subject who is heavily muscled. For further clarification we need more direct measurements of body fatness. Another explanation of the sex difference could be that gall stone disease is only associated to any great extent with morbid obesity. Gall stone prevalence in morbidly obese subjects who were scheduled for gastric bypass surgery was high in women and men.'2124 As men have less body fat than women," the proportion of men with sufficiently high body fat may be too low in a random population study to yield adequate numbers. It may be noted that men with body mass index beyond 30 show a trend towards higher gall stone prevalence in this study. Obesity might also be defined as being present when an individual decides to go on a slimming diet. This factor was positively associated with gall stone disease in both sexes in the univariate analysis, and could be taken as evidence that gall stone disease among men, too, is associated with fatness. Another explanation could be that gall stones were caused by weight loss itself. During weight loss the saturation of gall bladder bile increases. 26 The high incidence of gall stone formation during weight loss after gastric bypass surgery27 supports this, but it can be questioned whether gall stone formation under these conditions is a stable phenomenon, as stones, which were not treated, disappeared spontaneously shortly after weight stabilisation.22 It is also noteworthy that no association between slimming treatments and gall stones among women was observed in this study when body mass index was taken into consideration.
Weight change over longer periods was not substantially associated with gall stone disease in this study, a finding which is supported by others.' The significant higher gall stone prevalence in women with large weight increase disappeared when body mass index was taken into account, showing that body mass index itself rather than weight changes is the important factor. In these calculations weight at age 25 was chosen as a baseline, which of course means that nothing can be said about the relationship between gall stones and weight changes before this age.
The demonstration of higher body mass index and a larger weight increase in those women aware of their disease could be due to changes in weight after the diagnosis of gall stones was made, but could also represent an example of diagnostic suspicion bias. 
